Inclusion of Yucca schidigera extract and zeolite in the diet and its relationship to the apparent digestibility of nutrients... 
RESUMO

O objetivo deste trabalho foi avaliar a inclusão do extrato de
Brazil is one of the main producers of feed for dogs and cats, with a wide range of formulations and commercial options (economic, standard, premium, and super premium feed). Because the market has an increasing demand for foods with specific purposes, the inclusion of various additives is required. Fecal odor reducers are of great importance, since the odor of feces is an inconvenience when humans and dogs share the same environment.
Yucca schidigera extract and zeolite are among the main additives that act to reduce fecal odor. Relatively few studies have evaluated the use of these additives in animal feed production. These studies have focused on the measurement of animal performance and nitrogen metabolism, and the results were conflicting (SHURSON et al., 1984; ÇABUK et al., 2004; PRVULOVIĆ et al., 2007 in the diet and the urinary pH of dogs are scarce. Such studies are important to validate the inclusion of these ingredients in commercial formulations. This study aimed to evaluate the effects of including Yucca schidigera and zeolite (Clinoptilolite) in commercial feed for adult dogs on the apparent digestibility and urinary pH of dogs.
The study was performed at the Center for Studies on Nutrition of Companion Animals (CENAC) in the Department of Animal Science (DZO), at the Universidade Federal de Lavras (UFLA). Twentyone healthy male and female Beagles, body weight mean of 12.5±1.5kg and four and a half years old were used. The study was conducted by using a randomized design consisting of three treatments: control (no addition of Yucca schidigera and zeolite); Yucca schidigera (375ppm) or zeolite (Clinoptilolite) (1%), calculated on a dry matter (DM) basis, and included seven dogs in each treatment group.
To develop the experimental test, a standard commercial feed (Table 1) was used according to the classification of the Brazilian Association of Products for Pets (ABINPET, 2008) . None of the additives studied were included in the composition. The additives were administered by using gelatin capsules (Vittara-Manipulation Pharmacy, Lavras/MG), which were also supplied to the control group as placebos.
The amount of feed provided to the dogs was determined by using the NRC (2006) predictive formula: 200 × (body weight) 0.75 = kcal day -1 . The dogs were fed once daily, in the morning at 8 o'clock, and the capsules were administrated jointly. The capsules containing the additives were administered according to the amount of feed provided to each dog. Water was provided ad libitum throughout the study.
The dogs were allowed to adapt to the experimental diet for 5 days, and then feces were collected. The feces were weighed, wrapped in plastic bags, and stored in a freezer (-20°C) until processing, according to the recommendations of the Association of Official Analytical Chemists (AOAC, 1995) . The dogs remained in the metabolic cages after feces collection, and urine was collected for a period of 72h. Urine pH was determined every 24h by using a digital pH meter (QUIMIS, model Q400A). To conserve and prevent deterioration of the urine, polystyrene foam boxes with collecting bottles immersed in ice were installed.
The data were analyzed and the normality of residues and the homogeneity of variances were verified by using the Statistical Analysis System (SAS, version 9.2). PROC GLM was used to analyze parametric statistics and the Student-NewmanKeuls (SNK) test was used to compare means at a significance level of 5%. No significant differences (P>0.05) were observed in the apparent digestibility coefficients (ADC) of dry matter, organic matter, crude protein, gross energy, or apparent digestible energy of the diets (kcal kg -1 ) between the experimental treatments ( Table 2 ). These findings corroborate those reported by MAIA et al. (2010) and REIS et al. (2016) , who used Yucca schidigera and zeolite and only Yucca schidigera, respectively, in dogs, and those reported by ROQUE et al. (2011) , who used Yucca schidigera and zeolite in cats. However, the inclusion of the additive Yucca schidigera had an effect on the ether extract in acid hydrolysis (P<0.05), with a reduction of 4.5 percentage points compared to the control group, and 5.5 percentage points when compared to the group supplemented with zeolite.
CHEEKE (2000) reported a reduction in the digestibility of fat when Yucca schidigera extract was added, due to its interaction with bile salts. HAN et al. (2000) , who performed a study in mice using in vitro purified saponin from Radix Platycodi, the Platycodon grandiflorum root, demonstrated inhibition of pancreatic lipase activity. However, such assessments were not performed in the present study. It is important to highlight that differences exist between saponins. The Yucca schidigera extract has a steroidal chemical structure, whereas the saponin from Radix Platycodi has a triterpenoid structure, and these variations could result in different effects.
The findings in this study corroborate those of BERGERO et al. (1995) , who observed that the addition of 120ppm of Yucca schidigera to rabbit diets resulted in the reduction of ether extract (Table 2) , which is consistent with the findings of ROQUE et al. (2011) and REIS (2012) . The urinary pH values found in this study were similar to those reported by NOGUEIRA (2010) when evaluating commercial diets for dogs from the same commercial type (standard).
Although the inclusion of Yucca schidigera and zeolite had no effect on the urinary pH of dogs, the digestibility of fat was reduced with the inclusion of Yucca schidigera extract in the diet. Thus, the composition of essential fatty acids in low-fat diets that include Yucca schidigera must be considered in order to ensure that nutritional deficiencies do not occur.
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